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[3] , Neimark-Sacker ,
, Logistic .
$x_{n+1}=rx_{n}(1-x_{n-k})$ , $r>1$
, Maynard Smith [2] Prey-Predator
$\{\begin{array}{l}x_{n+1}=\alpha x_{n}(1-x_{n})-x_{n}y_{n}\mathrm{l}y_{n+1}=\overline{\beta}^{x_{n}y_{n}}\end{array}$ $\alpha\geq 0,$ $\beta>0$ (1)
, Neimark-Sacker
2
, (1) , , $n$
$x_{n}\geq 0,$ $y_{n}\geq 0$ , (1) $y_{n+1}\geq 0$ , $x_{n\dagger 1}\geq 0$
$y_{n}\leq\alpha(1-x_{n})$
,
$(x_{n}, y_{n})\in D$ , $D=\{(x, y) : x\geq 0,0\leq y\leq\alpha(1-x)\}$
, $F:\mathrm{R}^{2}arrow \mathrm{R}^{2}$
$(\begin{array}{l}xy\end{array})\mathrm{I}arrow(\begin{array}{l}\alpha x(\mathrm{l}-x)-xy\frac{\mathrm{l}}{\beta}xy\end{array})$
, $F(D)\subset D$ , $n$ $x_{n}\geq 0,$ $y_{n}\geq 0$
$D$ $F(D)$ 1 , ,





$P_{1}$ : $(0, 0)$ , $P_{2}$ : $(1- \frac{1}{\alpha},0)$ , $P_{3}$ : $(\beta, \alpha(1-\beta)-1)$
, $\lambda$ ,
$|\lambda|<1$ , $\lambda$ , $\lambda=1$
Fold , $\lambda=-1$ Flip , $\lambda=e^{i\omega}$ ( , $\omega\neq 0,$ $\pi,$ $\frac{2}{3}\pi,$ $\frac{\pi}{2}$ )
Neimark-Sacker .
(i) $P_{1}$ : $(0, 0)$
$\{\begin{array}{l}0\leq\alpha<1\gamma_{\mathrm{X}\overline{\mathrm{b}}}\#\ovalbox{\tt\small REJECT}\backslash \Re_{\grave{\mathrm{l}}}\mathrm{E}\ae\not\in\alpha=1\emptyset \mathrm{g}\mathrm{g}\mathrm{F}\mathrm{o}\mathrm{l}\mathrm{d}^{/}\star \mathbb{R}\end{array}$
(ii) $P_{2}$ : $(1- \frac{1}{\alpha},0)$ ( $\alpha\geq 1$ 1 $\text{ }\mathrm{f}\mathrm{f}$ )
$\{\alpha=1\text{ }\mathrm{F}\mathrm{o}1\mathrm{d}^{/}\star \text{ }\alpha=3\text{ }\mathrm{F}1\mathrm{i}\mathrm{p}\text{ }\beta=1-\frac{3\text{ }1\text{ }{\alpha} }\mathrm{F}\mathrm{o}1\mathrm{d}\text{ }1<\alpha<\hslash 1^{\backslash }\supset\beta>1-\frac{1}{\alpha}fs$
$\mathfrak{M}_{\grave{1}}^{\backslash }\mathrm{E}\text{ }$
(iii) $P_{3}$ : $(\beta, \alpha(1-\beta)-1)$ ( $\beta\leq 1-\frac{1}{\alpha}$ 1 )
(a) $(2+\alpha\beta)^{2}-4\alpha\geq 0$ ( )
$\{\begin{array}{l}\beta<1-\frac{1}{\alpha}\hslash[searrow]^{\backslash }\supset\beta<\frac{1}{3}+\frac{1}{\alpha}\text{ }\beta=1-\frac{1}{\alpha}\emptyset\ \mathrm{g}\mathrm{F}\mathrm{o}1\mathrm{d}9\mathbb{R}\beta=\frac{1}{3}+\frac{1}{\alpha}\emptyset\ \Xi \mathrm{F}1\mathrm{i}\mathrm{p}\theta \mathbb{R}\end{array}$
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(b) $(2+\alpha\beta)^{2}-4\alpha<0$ ( )
$\{\begin{array}{l}\beta>\frac{\mathrm{l}}{2}\Phi\dot{\Leftrightarrow}|\mathrm{f}ffi_{\grave{\mathrm{l}}}ff\#\not\in\beta=\frac{1}{2}\circ\geq \mathrm{g}\mathrm{N}\mathrm{e}\mathrm{i}\mathrm{m}\mathrm{a}\mathrm{r}\mathrm{k}- \mathrm{S}\mathrm{a}\mathrm{c}\mathrm{k}\mathrm{e}\mathrm{r}\text{ }\end{array}$




$R_{1}$ $\mathrm{O}$ – -
$R_{2}$ $\cross$ $\mathrm{O}$ -
$R_{3}$ $\cross$ $\cross$ $\mathrm{O}$
$R_{4}$ $\cross$ $\cross$ $\cross$








(i) $R_{1}$ (ii) $R_{2}$ (iii) $R_{3}$ (iv) $R_{4}$ (v) $R_{5}$
3: $R_{1}\sim R_{5}$
, $R_{1}$ , 1 $P_{1}$
$R_{1}$ $R_{2}$ , $P_{1}$ Fold $P_{1}$ ,
$P_{2}$ $R_{2}$ $R_{3}$ , $P_{2}$ Fold
$P_{2}$ , $P_{3}$ $R_{3}$ $R_{4}$ , $\ovalbox{\tt\small REJECT}$
Neimark-Sacker $P_{3}$ ,




. , 2 $R_{3}$ $R_{4}$ , Neimark-Sacker
4.1
$\mu\in \mathbb{R}$ $m$
$u_{n+1}=A_{\mu}u_{n}+G_{\mu}(u_{n})$ , $u_{\mathrm{n}}\in \mathbb{R}^{m}$ (3)
$A_{\mu}$ $\mu=0$ $\lambda=e^{\pm i\omega}$ ( , $\omega\neq 0,$ $\pi,$ $\frac{2}{3}\pi,$ $\frac{\pi}{2}$ ) simple
, 1 $\lambda=e^{\omega}.\cdot$
$q,$ $p$ ,







Lemma 1 $a={\rm Re}(\overline{\lambda}c)\neq 0$ , $\mu$ (3)
, $a<0$ , $a>0$ ,
$x_{n}^{*}\approx 2\rho{\rm Re}(qe^{i\theta})+\rho^{2}({\rm Re}(K_{20}e^{2i\theta})+K_{11})$
,
$\rho=\sqrt{-\frac{d}{a}\mu}$, $d= \frac{d|\lambda|}{d\mu}|_{\mu=0}$ , $\theta\in \mathrm{R}$
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4.2
(1) $\beta$ , , $\alpha=\alpha_{0}+\mu,$ $\alpha_{0}=\frac{1}{1-2\beta}$ , $\alpha,$ $\beta$ (2)
, $\mu=0$ $\lambda=e^{1\omega}.,$ $\omega=\cos^{-1}(1-\infty\alpha_{2})$ ,
$q=(\lambda -1\alpha_{0})$ , $p= \frac{1}{\alpha_{0}\beta(\lambda+1)}(1-\lambda, \beta)$
,
$c=\ovalbox{\tt\small REJECT}\beta^{2}(-3+7\beta)(5-7\lambda+\beta(7(-5+8\lambda)+\beta(81-147\lambda+\beta(-62+127\lambda))))1-\lambda+\beta(2(-5+7\lambda)+\beta(29-50\lambda+\beta(-26+53\lambda)))$
$K_{20}= \frac{2\alpha_{0}(\lambda-1)}{\det(\lambda^{2}I-A)}(\begin{array}{lll}\lambda(1- \lambda^{2})-1 \frac{1}{\beta}(\lambda^{2}-1+ \alpha_{0}\beta)- \lambda\end{array})$ , $K_{11}=(\begin{array}{l}\alpha_{0}-2\alpha_{0}^{2}\end{array})$
,
Theorem 1 $\alpha,$ $\beta$ (2) $\beta$ , $\alpha=\alpha_{0}+\mu,$ $\alpha_{0}=\underline{1}$
$1-2\beta$
$a={\rm Re}(\overline{\lambda}c)<0$ , $\mu$ (1 ,
$(\begin{array}{l}x_{n}^{*}y_{n}^{*}\end{array})\approx(\begin{array}{ll} \sqrt\alpha(1- \sqrt)-1\end{array})+2\rho{\rm Re}(qe^{:\theta})+\rho^{2}({\rm Re}(K_{20}e^{2\cdot\theta}.)+K_{11})$
,
$\rho=\sqrt{-\frac{1}{2\alpha_{0}a}\mu}$, $\theta\in \mathrm{R}$
Remark 1 $a<0$ , $a<0$
4.3
$\beta=0.3$ $\alpha_{0}=2.5$ , $a\approx-7.8125<0$ , (1)
$\mu=0.1$ , (1) 4 ,
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